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*tt^*!ity-K9< ht«sa( > * y K » 

y - K» 9 -f I- (igiJ2£ L.fc'« ? wi/;&^ <fc L Tift 
WSff 7o 



OS-CM Zo -ot 7SaWC»**W> h 4 6 *: 

c fc g * p » ^ ygg©g tR^-rs 

5 1 «•»*»■*- C ilU D«Ha»«*> * y 1 * 
a«-*-a©?x > * y * - k c »8ia > o*-^^ 

2 0 SriBiS 'Rfflifttft flF*^* 
CitfrgSo ^^CCfSTtJR^TU^ Sf5 0. 
5 l «7 * -a xTjfSJfc t>J8»?*T J; * 

46iLtELDfLEDOi^cS 6 51 

^5J:7«fSS->-»' y^ru-f i^Sli: 
A:fc©Tt>«kV^o 

KKW^^ISi: LT©*7*f^i'!J' - 1 9 , 
2 0 ©ffi»*aS t r=flS©HJfiW%» 1 2-14 

»1 2 Ki iCTH-T ^ 7 h 9 7*Bffi 5 2 

3 lw J: -5 T7b9a»5 4t^ffilT8S5 5 

S^Sfflti. o*D. C©&aSS5 3 ©±*» 
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i<tiCi:* s "P*5. * ffiS&S® 5 5 i L 
TAu, A l * OfiMWtM Lt^SOT, 
*iimS5 3 4 * tf-r y **Tlf 

5 C i i'T * * » 

#£5#8. 9 ©*»*> 9 «c*TfM«l-e ft 
x4 »f < ^itf*FET ) 5 6*1 CftLTSS: 
fcUffiPl*^ LT^ *o COJ; ?K*FET5 

ft, ^o^H^il^^ Stoic. 36FETI* 

3d 1 4 H©**H"lttWir*a: t UfgWK = 
y h a - *<C ft ****** »f 57i*n03 
i/ h o-,vgR5 8fc£«5 9 ± K I CftLTtttt, 



6 gifcfc^-c. Cx iia«?snfcmi 

c x^isi) ©> *y **«>6&8S<. 

Cy «a«* ftt ^ttl^SU 1^5-( ^SSii 
JRS *l*:S2 * ^ * ■T'affit ( ) 

CD > % 'J ^^<OaHSfl?^i° ttfe, SIRS*! 
TV^^S^ 1 ^> '* 'J **CJ; iaS£$ICxY»> S 1 

S2 ©ilx ^Si* { t fcKGNDCStt* 

ySS4> 5i»l. S2©*&SS6. 7** 

7"astc« it 2 -o-i* office aw- itifc ^ -f •* 

f8a, 8b*fc«9a, 9 b £ «Sfc 3 tlT 

*o*l-c, Jiii*''** y««©£«si=&tt 

S ^^T^^S2*^^)X'f »f8a, 8 b ort, — ~)5 

© * 4 v *8 a ii±rs i <o*aag6 

SEatifeii, ia»'<* K J A /<- 

8 1 #88* ft* -f »f8b l*£T 

GNDK Sett* il»C»2 x h 9 4 "f 



?f (53 ¥2-154388 (9) 

s§a<*i?8i6 2 tfc tor* * o consa 

■to* 2 l©SR4t5Ci*i?J40-C, ±8HH 

±s2SH8SW©3£3§-«#/ * y rcfc^-r ft* 

©DRAM. SRAMio*?*^* 'J i:tt«L 

' 5i«««csua©sia»a*ipjffl ltks 

±a©5fi»ia(*> , " : &' 1 ; KfevN-c. a$?s 

tltz* * y t > * y Hs^ t ©MT?^ 

tJ^B^-niStU SNJfc*lSJ-i:*^ * 

SI 5 Ell* ? » * h — ^ £ »* 

fc3&3tm#> * y ©— msflifcisw?- s fzuxom. 
s i 6 bi«± c ©nasw i= *»• vt. mtR. * ttfc > * 

'J-fe.A'2 1©3SffilHlft**-fI§ftEl"C**o SI 
9a. 9 b ©ft. — iff ( 0a-<7?9aliai2Ojt 

a«ffi7 *^ LTtb^ffla©iB«S8 2 *«sas n. 

fl&:5©x4 •* 9 b -T^TGND tcgESfc 3 n 
TV^-So C02oOX-( »f 8a, 8 b * I* 9 
a, 9blt, -t©^-< »f ^ONLTV^i* 
tiffin©* '4 7f *'OFFt4U? tcaitUT 
ISfTPi- S x -f » ^TT* So £ ©J: 5 lwlsISS**fiS 
tSCiliiOs 38? * tixuitux h 5 -f 

**«, COi: ft. K 9 4 '<-®B8 1 O fcii^'f f 
f - / ^ X * ^fi£SS Ct Kii-O'tr-Zi'^ 
( 1/wCt ) «k D < L > * ififfl 

S82©A^j-f v e-/yxi§sSSlCx ©^ 
y e-ffx ( 1/uCx ) fc + 5a-e^*^ 
feot-i-So c*ti±» S l 6 Htc^-r A^i©«ff 
% K5-< — EI SS S 1 *»S>©fflfl«EElC3ttLTfi 
TLI^iiKLT, a«S*lfc> t **21 

K5tHK«E**Ri»n* n* «k Hi. * fex a«? 
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S8 2«cSttA-r*A?«-l-^- ffi^icSJRStifc 

* >; -fe^vo^S Cx , Cy liG N D * tiT 

•fe^*il-3-C*f ffiSlwSSnc*, Cx . Cy ©s? 
§£gtfSC<ttt<x tttfe?* h- - * £ £ 
U5;itt<« IEI8i=a«?sn*: / * y 

JB17ta»*» * ° * * - * *W.iht" SffcofliS 

tilBJtlfefl ^ H«ic*x h 5 4 ?M4 . 5iS 

1. $20^1386. 7i**n?ngats 

3t}LTtn*ft2-30X-'( »f 8 a, 8 b * rt: li 
9 a, 9 b 4ffi?l!KKtt"C^*« C © * Sfc W I- & 



?lfia ¥2-154 388 (10) 

ONfc«D» 0FF<0i*ttiUOFFK«J5 
J: o e&K LTlftf^-t-So tLT, mi, 3S2© 
*a^S6. 7i3lfcJ:tfS2xh 
4, 5 K*f Utn?n2*fo ( 6 a. 6b| 
li 7 a . 7 b ) Ift I* S> tlT O S . 3S 1 * I- 9 <f 

ya§4 t * »f 8S^L-cgasnti.^s 

l©*iItB&6a. 6bOrt-SOftiiSg6 a 

li!tMS8 3 ©Ui^iS^KSStSft, flb:£©&il 

Sg6bllif|SS8 3 ©ftA*«?e-*tt**i-C 

uio C©*fifflS8 3©iEA^aTlc «£EU1L, 

#&©></i'X £38£-*-S K5 ^ '*08S S 1 

* ttT^ So, «fc» i J2'*H'( 5tM 

,. 9 4^LTSttSftTU«I2 

a. 7 b ©1*3, — ^©*5iiaS7 a Iit«*ag8 2 

©•A*«*K«tt*tl, fl6^©*iam® 7 b I* 

JEStR f*fl-LT*&»ig§82 ©ffl7j$& ^ ffll K*H 

inti'So C ©if!ifl8 2 ©lEA^iS^ 

i*GNDfc£tt* nr^So ;oi ■?»=-, igtBS 

8 2, 8 3»^fniAMI8tI«LTV>«. 



i;5T, wn*aei**#i*noNJS«*«»a 

^-S-fc-»6-a«-*-ftA:.^*JJ--Hr.^_©_^.ffi.IsIB.tt.Sl.l 

♦1882, 8 3 tt^-fftfcftMBMfllrtLT 

fc tOSf SOONSRr i , r» , r» , r 

tiliS83©*-^ ,;/ -"'-^'^'f :/ *«> its 
i: B]©Aj&A» $> KS-f '"-UK 8 1 'SrKtit fc© 

o i ** r a J10 fc'%&C* t ttntf V f- 

^yxitiiKSi^tttct^-eg sot, 35? 

* !f -b^»ig]JD*nSo i9«S 
8 2 ©* --fvAr — a 2 t-fib* B 

jft*» & 8 2 ©A2M v f-^ v x li 

( r, + RI)/a, a 2 ** ( r» + R 

f > J: 0 fc3Sd**^i"*"tltf » |aJ«lcSi: jitt 
t;iitTi40T,'SJi4nfc>t!/*/i'i's 



._ffi.n-S-©je.a.|g.»c.{tJS.*.sEffi-t_c-i.*«^c , _#_s_o_w 

$ ONfiltoKf *Kt4t S C iis? « S©T, 
$ So 

6a, 6b*fctt7 a, 7b£©ON. OFF* 
*B 19-2 3 0fc*"to 

*i9-2iBttv*tn t>«j##aic^fe*a** 

a, 6 b *3fc*«flc8 a , 8bt/HT, Sue 

^TU?'fyiS4i2*0*i«ffi6a, 6 
b *NBtc9a 2*<D&a*&KH 
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a. 6bt»«#84**LT, H'lc««lT 

g^x h 5 4 7'3S4 tgeiShSJ:? K&^S 

$2 1 g|liSl2ll^ 2*0*I3i6a. 
, f(5 _ f i|i : Lt«)CM0SX'( f Hi? 

^ i o 

IS 2 3 En?^ - *"* "5 K> WSfaiLtSl. 



8&8 9©T r s . T r * © V — * — K-u -f >fffl«i 

So T r , ©y- Kctt. T r i Of - h i.ttiS! 
*a©fl#*J»D^ 9» T r i «i*7tSt§©y- 

c «k n « * f - a * is « ft it a ft a fc * © a 

t t>KB|g-r4fl&©> * y 

nr u* ^»^* t **«' »i8Bt#> 

9 11 Q K K is ^ T C i D UJ © 13 88 * » <I 

©SE**g]]!in** l * it,c ' 5:s **^" e ** 0 

*C"Cx KBJU>»«»*"C-»tt < x *i£*B$fcfc 



»0B¥2-154388 (11) 
6 *2oi*oat5flC«l*» C©-*t<Di£Slfl:x 4 
•» * 8 6 *l*SI«g6 a . 6b*fc«7 

a, 7 b l=»J* IcgetStt* £x-f <OV}»f 
- Mc tt => f hD-ASiLTOf3-^87ii 
SSSSnTV%So ^-Lt, COfa-^87*i 
titt ESS 6 ©d^cS^f-**© 

Cilcit), 2o©x-f ,f tiSBLTifftio 
C ©¥**#* 4 »f 86 © — LTOCMOS 
3H»*l±»J|l23Hle*Lfc**K* T r i . 
Tt, ©2rs©CMOS hJ/'^^iSS^ 
-f I>5yj?xyai8 8.t, C © X -f -y-fK? 

> i* x 9 © K&ft * tCT *x 4 » h "9 ^ * * 
* ©#¥#©** SOC.MOS Hvi>*^Tf 
, , Tr4*".s«5> at*t y** h * * * 
*8&89t*»£<E5o * Lt.COfJ?* * -f * 
©Vin^K^l ©*a«S6 a tizlt 6 b *&8S 
L, Vout ffi:f 1 x h ? -f ^3&4 «rSl8t-f So 
tLt, Tr t iT r< oy-hSIfc itfT r 
a iTf! coY- h 'SS^^tit'nseE * ti.S £ 



UTfe* ox h — * *5&jk L , KHJL, 

tctt^K i^T^ C ' £ ©TT S HftWtrjg 24-2 
6 «k DSftW"*- *o 

S2 4BHiCOHiS«»loia88«fiS**-<-BI> #2 

5 Htt c ©USSW ©@B© ') - K • 9 >f h'«^x 
©W^^^ S7^**tMA*t - HEk S52 

6 12 ti C ©HfiiW «t fev>T 5 4 h^oatR**!-^ 

C ©H!S«fi|©[Hl8S*«±Km 1 7SIt:^U 7=^J60I 
i: S S 0r ii x - K t 9 h *Wt* * ^ - HI 

Sl*T5-f h '«^x *Se^-J-5ifcRii©S9 1 £ x 

5^»f92a, 92b, 92c, ?2d5a 
ItfcMlctx igJJtR*^LTGNDl=SSt Sfttu 

izt^i , m : 2 x h * 4 7 p mffi4. 5 nienffi 

JaR*^LtOtf-/^^pS93.a, 93 
b Rtttt t> * ^ JCffiiSR! , R» . R s t 
TGNDKffittL.fcAtii. 
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• y *92a*^LTi«*ig83 tcgSt* tlXUZo 
EOHF y^x*^** S 9 1 Offl 

*- hfflOiSl/tfitO^L^SoOffiifcR! . R 2 , 
Rs *^LtGNDi:8ttStiT^*o C © 7 * 

SSO^^Lt^^f 92bfei^92dli:S 

h^/PXO*«**!84t*i, 92a 
ifz\±9 2 b & «fc x »f 92 c'S *: I* 9 2 d 

lU^f 92afeJ;tf9'2c^ON ictt Ox-f 



» (53^2-154388 (12) 
v f 92b, 92d*sOFFi:««©TK7^/< 

0 b 8 1 a» & © «ff e c © y - k * a* * -* ^ 

ft £: £ li . M 92b, 9 2 d ^ONc^ 
»?* *4y?92-a. 9 2 c #0F F ic*S*©T. 
*8M8 9 1 *» 6<0«E± Es ©5 4 h ^^xia 
-f'vf 92bt*Lti|(IS83i:A^Stiii: 
fc t> ic % H te <fc 9 (c x 4 ? 9 2 d 6 Vffi 
2j £ n * o ^LTCOX'f 92d & © & 27 
ff^ttlSDiRi . Ra . R> fcA* * *x!S»Itf2 
/ 3 . l/3C7^*-h$tl, ^t'-^v 
7^89 3 a, 93b*Jttf«DtR*ALr# 
?«&IC <. fc* SnrSo CCTS240 
Ic^LT^i^^ vf92 a-92d ® {i E t* 5 

9 -f h ttffi©B*©»« * ftfc > * 'J 'i* 
H*52 6BiwTto $> fcfr* J; «5 ?S£t 
Ri - icA-3TT7f *-^ti^3EiM 
v x£»g9 3 a , 9 3 b *J J: G^JSi/t R 

*^lt§x h yastcgijngF nElo a-d 



Afl>«flEtt*ti*n* A^*J±2/3Es, BA 
*i±l/^Es. C ^iEs, D^l»QU$ 

3Es t<S5©T, cnbO^ox h-^t5> 

cot ft KaAflattaas 2 ©*&ai£ 
jiRf^/M'^t^^f 95^ait, CO 

WHBHoAa-f * c tic J: 

352 7 B. #2801*. ffl»«©*ilIB © Kf) 4 
yf-^vxi/h* <^J^.iCiOT4 5 A# 

#2 7Be*"*?* 9 6 «-A^^ v tr-^vxtf 



97a, 9 7bli, «at»**LT*J«9. 97a, 

9 7b tc^n ^ng L^^attf t tft & - 5 g<c 

3*28B«*3I27 H©«8&iS9 7a, 9 7 b © 
AfcWttISII*«"rB|-r* 9% 97b«03oO 
h 5 ^ 5> x * e , f, -5 — © K » 

£ * 97art02oOMy'/x;mtn^ 
u v h $ ? — ©HflUcfe *k C02ocd h y y * 

So 

C©*5fc. UJSfflot8«g82^m27H* 
fc«J(!2 8BI(c^-r<fc 5 ^«4Rt1-^Citci9 

¥*&x -f 9 * 5 7 sjg^tcit . aao* 
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x^fif^StJi, CO* 4 * * 1 *MSD© 
IlttttlO * »* **»*^ *-*<°* 

SCfcKttO* IF* L . <-t*«> 

Sictt lt 2 cf^ * * * 

* ices*** * < * *° > 

SfStM *!) 1 *H»Wfc*^"ClttW"*"*o SJ2 
9HliCOH»SWcfc^i5a^«(*^ * 'J ***** 
ftJIfttaBU *3 0Htt K 9 4 

>nfc5lT5 W©2 5fflro t Lft6 2 5 b i to 

>*y fctr "."'*« 



»M*2-154388 (13) 

h 9 4 y«gicW8"F ^ Xh54 
y««6 0(61) t&a«ffi6 (7 ) iOON 
. 0FF©tf"8*?Tfc , "> 5 7 £x 

K?^*A12 OrtfcStf* C© K 9 4 y-b^w 
12 0 *H — "MB±rc» 

( BIT 14 5 ft 5W ) KERLt KM ^**a 1 
2 1 (Mtio * LTx SI 2 9 0 ic^f <t -5 ic x 
SB 1 x h 9 4 fc«fctfS-2x h 54 ^58 

5 t * ft* ft "J"!* * *»•* 2oCKM 1 
2 la, 12 1bt«2i«. K5-f y*Afl 
121a. 3 1 X h 9 4 ^SS4 . 3ftSf 
3, S2xfMy«ffi5, FM^**il2 
1 b OMic&JI tfc t> OTf*"io (XfltRli&* 

h 9 •< vasiffl *f J" k 9 4 y** t ■» 

ttgofatt*S»Ji 1 2 2*-«lt Sft-C'-^^^- 
KBiaiiSBB 1 B3©«k ^ > 

K<C. CO*Hlf!"CI±* #km-/**«»« 

7*mgtOg|^l® 1 2 0a ifiTO KM 7* a. 



-^-■^«^-»*-»-9^1^6X-r-"E«^---C-ft-"Sj*- 

OiltB 

is $ t> ft S o 

K?-f ^**120tJI|32B"eStJ: 

StO«Hfl20ata?S5±-?r6L-Ct7'S 

coafcfloartoaB'*'' * y 
8a*lSt£lTl=K«Jt*. SS330C a) — 

< j c© k 9 4 A'HSrffl^^'asia* 
i. 

( a ) t-f ^ Si S« 1 3 o J: 
o-tx*ffi->-C^l® K 9^^*^*l 21 a k 
L T ©H0SFET*ft * • SI* 1 6b4>5J:5KS i S 
fil30±K»-f* v 1 

3 1 fc Ku4 3 2*"»"JJ*ft» 



ca»Ml 3 3 K«*ftr, '/-xl«134i 
M u4 y«il 3 5*frlTV- hEt-HsW l 3 6 

cabnfcy- ► *« i 3 7#&fs.& nx^«. 

y - x-ag i34*JJ:tfKt/4 vSffi 1 3 5 14* 
ft*fty - xffittJB lSlJ-WKH' vH£ffc« 
13 2 JCt£SiSftTV>3o t1i> V— Y Si 1 3 
7 14 Y- HHfcWl 3 6 t^Ltv — * ttSH 1 
31iKH ^StlRJB 1 3 2 ICR 4 «fc -5 «= S I £ 
gi3 o ±»=.»J1 * ftrv» s„ c ctr v -»?a 
1 3 4Rtf Kvf fill 3 5 JfeXgtcft 
WitfMo, W. T i «o~tlfc 

wsi* , Tisia ) tB^t^ii y— 3 

7 tt * y v y 3 v * I4±I3 * 4 K *» & JBsS 

( b ) C ©M0SFET1 2 1 a ©aS«r 0 . 5 — 5 m 
m©»8®l 1 3 8 T"| -5 «fc 3 fcJBfifc"*- * o C©» 
13 8 Jctt-SECVDCAP • CTD). »EEC?D(LP • 
CVD). * tz\f? 5 X-tCTD( ?• CVD) IT Jf^BS Lfc, 
SiO. tfcttPSGCJ ySK*f9 » ) 
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V>* 0 C©ja*5J8 1 3 8©±fcf 1 3 9 * 

( a - .r y ^ ) Lfc», ><t9* >*■> 9 t 

li R I E x •» * ,c 9 u * * h 1 3 9 4 

1 3 8 © affio — »48>*'<" * C i It «k 5 , 

( c ) ¥Jfi<fc * nfct&SSI 13 8 ©±® 

ft 3 351©* h * ^3S4 t«SlW«cSa**l 

y^xSSl 3 4 * ©&£S5l 2 1 a i:ttSS15£ 

©tasffil 13 8 KSIfcJ© ? * n»f y ^atl5iw 

£*) ? > 9 9 — 140 *©fi£"** * o 

(d):o*-*uo c&H^csisi**^* 

( e ) 1 3 8©±®K3&JBftJ* : 6 0. 1 

-l. o u mco& srgjs 7 * h * f * % y r 

4 *3BfiS-T *«» ±823Sffl&« t LTtt, ± 



t^fegfin o , CEl±©a8E-cife< &g*ailgfT 

( i ) 3fig|«(*??l»3 ©±®K«ffifflSI«»*0. 
1 — 1 . On m©if * KfIJi L 7* h x * y 

±133111 n?^ T'*«4'««t'*Rr* KB6St 

t>© il^a©tt*4*ffl^*o 
( J )*2xhM^ti5t«UiB0. 5 
~5 ^ m©CM -CI6»« 1 4 3 S-aJS Lli ( b ) 
. ( f ) t|?ltSct-cc©te»Sll 4 3 *¥fflft 
tS.toft, JtE(c), (d)©XgilH« 
143C3f^ H4 4 *3BSR 

ti. 

( Is ) C ©»8J»1 4 3 ©±ffi»t 0. 1—1. 0 
It m ©IP S © # U f 'J = T'* *7tJ'> 

'J = y^&tti'/V = ^K*LP« CVD P'CV 

*©»j&&s*»LtiiHbi' y 3 >mt-t 



flRa¥2-154388 (14) 
?b .*'j'>'j3y%flui;i(,tS So mi 

xhM 7*SS4 ©F*i© — *©38£ M0SFET1 2 
1 aOV-xQgl 3 4 # 3 v * ? !• 1 4 1*^ 

( f ) ±!2IST?JPt U H-I 
ftfc*?-©^®^ < b ) ©Igi-H«»c S i Oa 
£ ftliP S G3f & tt SJ&SK 1 4 2 ± f * 

* i> 1 4 3 L 

( g)><y*X'«***fci*RIE* „ 

cit)i/5'^H43iiJ: tf $6881 1 4 

x h 9 4 7*tt&4 ©±® * •> y^LT 

( h ) C ©SFa<hLfc«®l£T ZT^*» 
S!*ttSJ8*3 «r»rS©ff * caitso coatft 
S*»«3 ©BSJS^St LTIiUf tf - 
v 9 ft* R F t 7* h a y x .»■» , S? * - 

A&Sffi, * ? X * <f * y tf- Afe. MOCYD 
j&sspJfflTSSo PZT. PLZT5C 

«fiK**HBii-S±T?^''>'^ Uvt-A * 



*o ±E* u a vK«tfcJ14l:'-f«$& t i- -ctt, 
6 0 0*Ctt>£©aflE-gfeT Sfcltx 

(ins ecPJT)KlltL, *• y a y »»Afffi 

* «o f y 3 visaft©** m 2 © k 5 

4 y-fe^JB 1 2 1 b t LTO^U-t — 5&TFT 
(Thin Film Transistor) 5 iRiS2Elfl-ffl 

•> y 3 > »'* 7*hx v -?-v^i!:it)K5*tN T 
FTOLi^fl(VT)ISI»B?ty*A K-7* 

( fiiiffi-f * ) *?? ^ o * Z> TFT© 

s i fcl*P©^*6«3*-ra«*fc-f*>2£A n 

* SEftJa 145a, .145b *)BBR-*- S o C ©S. 
£ALfc**6&*7§Bitt-*-3f=*fc6 O O "C£l± 
©/BIT C * 3 *^ CdftTs-Ati 
Sf«#3P»3 ©SS<fcr --;p***a * c tifi-e 

( I )A1. AlSi. AlSiCu**»64« 

J9*0. 1 - 1 m-c v y 3 yJRl 4 5 *J «fc c?ta 
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Hy!3 gl4 7 

46*JitfKf^ f«l 4 7 l**ft* tin 9 
KJ3 1 4 5 a , 14 5 blcgSJSftx *fcv-* 

(m) TFT© y~ >-JBIft«K*CVD*e <* 9« 

y-H68Bl 48 * S{X+io C©*£»B*14 
80«fiH"Cli> Si. N«. SiOa. Ta 

( n ) COY - 1 4 8©*B±KA 1 , 

AlSi. A 1 S i Cuf friasSSK**^ 

« °- i~ 

8B=&Bfc£L Y- 4 9 * c ic i 

9 TFT*SES2-r*° Y-FM14 9; v 

4 6 u ^ v«Sl 4 7 £A 1 

* fell A 1 LTlliWLfc*«ia (»)^ 



C©|gJSWTli, mi. *2.x 

la. 1 2 1 *> *S9:«tfc**. JS3 4 BI*fctt353 

7±}\,\ 2 2 ^$2 ^SSfO K* 4 7* 
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